Over 80 per cent. of school sickness, whether judged by the numliber of cases or by the time lost, is transmitted by " droplet " infection.
ABSTRACT.-Over 80 per cent. of school sickness, whether judged by the numliber of cases or by the time lost, is transmitted by " droplet " infection.
The alleged increase in sickness in public schools is partly apparent, due to increased attention to minor febricula and partly real, due (1) to increased influenza prevalence, the aftermath of the great epidemic of 1918, and (2) to the increased demand for public school education leading to pressure upon accommodation, and especially to overcrowding in dormitories.
The bulk of the droplet infections are accounted for by (1) influenza; (2) feverish cold, chill, or P.U.O.; (3) tonsillitis; regular infectious diseases make a comparatively small showing. The incidence and bacteriological findings and the variations in the incidence of pneumonia and otitis media are discussed. Are these complications really secondary epidemics ? Tonsillitis, bacteriological findings, milk.
Prophylaxis.-Efficacy of vaccines uncertain. Some evidence that they may dimninish the onset of complications. If given vaccines should be administered before the danger period, i.e., not later than November.
Intensive prophylaxia other than vaccines during the first half of the Lent term would probably amply repay any trouble. It should include:-(a) Special efforts to prevent boys returning to school after the Christmas holidays infected with influenza or febricula. (b) Temperature taking for three weeks. (c) Immediate isolation of all pyrexias and catarrhs. (d) No work before breakfast for at least the firgt six weeks of the termn. (e) All hot baths and showers taken during the day or after gaines to be followed by cold
showers.
(f) Prevention of chill in watching games, etc. (g) Increased provision for drying clothes, uniformiis and boots.
Infection mainly takes place in sleeping quarters, and proper spacing out of beds and thorough " cross " ventilation in dormitories is of paramount importance; instances of cross infection due to proximity of beds; illustrated by bed charts and bacteriological findings; standards of wall space, floor space and cubic space, laid down by the Royal Commission, Board of Education.
No school authority has done its duty to its pupils unless it has provided dormitory accommodation allowing at least 3 ft. of clear space between the edges of beds, and thorough and through ventilation. Until these essential wants are met, the provision of properly sited, amply spaced and " cross " ventilated dormitories should take precedence of all other building requirements.
Milk should be pasteurized. CERTAIN semi-isolated communities, which are under strict control, seem to be designed for epidemiological study, and of these the Public Schools of England offer an unique field for observation. Few communities are more comparable and homogeneous in the age distribution, in the nationality, and in the nurture of the individuals comprising them. Yet, with the exception of the classical work of Clement Dukes, little systematic epidemiological work seems to have been carried out with this matchless material.
Surgeon Commander Dudley has, however, shown what can be done with somewhat similar material, and his two reports' on the Royal Naval School at Greenwich, based largely upon the careful records of Surgeon Captain P. M. May, R.N., and Glover: Naso-pharyngeal Epidemics in Public Schools published by the Medical Research Council are, I think, even more important contributions to school epidemiology than Dr. Dukes' studies at Rugby.
As early as 1905 Dukes showed that the public schools were suffering an increased number of infectious diseases; this was largely due to the greater care exercised at home and at preparatory schools in preventing infectious disease, and to the consequent greater proportion of boys who reached public schools unprotected by previous attack. There is, I think, a general impression that a further post-war increase has taken place. Other factors may be concerned in this post-war increase such as:
(1) The greater prevalence of influenza since the epidemic of 1918.
(2) The great increase in the number of boys sent to public schools since the War, causing overcrowding in class-rooms and dormitories; and perhaps- Table I .
1 Mo3t of my information is confidential; the names of schools are given only when statistics are quoted from puiblished work. I am thus unable to give the names of the many ladies and gentlemen to whom I am indebted for information, but whose help I very gratefully thus acknowledge.
Glover: Naso-pharyngeal Epidemics in Public Schools 
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On the whole, the ordinary infectious diseases of childhood occur less often than would be anticipated, although measles comes twice in the 4 years, whilst German measles comes only once, diphtheria is absent, and mumps, chickenpox and scarlet fever are absent save for one or two sporadic cases. The absence of scarlet fever is remarkable in view of the fact that the tonsillitis at this school has been shown bacteriologically to be due mostly to infection by hbmolytic streptococci often of scarlatinal type.
Influenza on the other hand occurs in epidemic form in three out of four years in the Lent terms, and once as "gastric" influenza in a Christmas term. For comparison I show a diagram1 from Dudley's statistics of the Royal Naval School showing a somewhat similar epidemic prevalence of influenza, whilst there is a fair amount of tonsillitis, which was so prevalent at "X " (it must be noticed that tonsillitis has only been recorded from the summer term of 1916). There are several interesting differences: scarlet fever and diphtheria appear in epidemic form, but measles and chickenpox are almost entirely absent (nothing under 1 per cent. is shown) and
German measles appears once, and then with an attack-rate of only 5 5 per cent.
This comparative absence of measles, German measles, and chickenpox may perhaps be explained by the fact that the Greenwich boys come from the public elementary day schools, instead of from private boarding preparatory schools, and so probably have had most of these diseases before their entry at Greenwich, usually at the age of 12. The heading feverish cold, chill, etc., is apparently not recorded in the Greenwich statistics. The next diagram' I sbow is a year diagram, constructed from Dr. Dukes' Rugby statistics from 1871 to 1904 ( Health in Schools," p. 467). It has many points of interest, which include the absence of influenza, before 1890, and even after that year the comparatively small size of the attack rates for this disease. Compared with Greenwich, the almost biennial visitation of measles, the frequent appearance of German measles and the much greater prevalence of mumps, which all tend to offset the comparative absence of scarlet fever and the complete absence of diphtheria are noticeable. The celebrated "fourth disease" appears in history in 1900.
Returning to the diagram (fig. 2) of "X," large proportions of admissions are due to the following:-(1) Iufluenza (28 per cent.). (2) Feverish cold, chill, pyrexia and bronchial catarrh (15 per cent.). (3) Tonsillitis 20 per cenit. of all admissions for the four years under review. The three added together and compared with Simey's 2 published figures for " febricula" at Rugby (which term he uses to include all three), even after allowing for the absence of house sick-rooms at " X," show an increase, due in part to persistent infection with haemolytic streptococcus, which has been endemic at " X," but partly due, I think, to the three factors already suggested. X School | 2,t. Some apparently regard it as almost impracticable to distinguish between epidemics of intluenza and those of febrile colds, but we should try, though difficulty often arises. THE C5OMMON ODOLD.
Dr. LJempriere ' states that colds and feverish catarrh account for 25 per cent. of the admissions to the sanatorium-excluding epidemics of influenza. This agrees with the figures of the causes of absence for six public elementary schools in Sheffield, where 30 per cent. of the attendances, lost on account of illness, were due to coughs, colds, bronchitis, etc. These figures covered a period of eight weeks in Februarv and March, 1921, and showed that 80 per cent. of the absence was due to illness, confirming the opinion that in public elementary schools roughly 10 per cenlt. I Journ. Boy. Satz. In8t., January, 1927, 485. JULY-EPID. 2 * of school time is lost owing to illness. In Sheffield 10 per cent. of the sick absence was due to zymotic diseases, 6 7 per cent. to contagious diseases, and 30 per cent. to coughs, colds, bronchitis, etc., while 3 * 8 per cent. was due to sore throats. The period in question was not one of influenza epidemic in Sheffield.
Dr. D. K. Brundage 1 has recently published a valuable paper analysing the sickness records of the Edison Company of Bostoh for ten years, ending December, 1924, and showing the comparative importance of the common cold and the other respiratory diseases in producing disability in adults.
These duration figures correspond fairly with figures in English public schools, the usual time in sanatorium for influenza cases being about ten days (1925, 1035 days; 1926, 11 78 days; 1927, 936 
INFLUENZA.
We are often in doubt whether an epidemic of febrile catarrh is influenza or not, but, as a rule, when the real epidemic comes there is no doubt about it; the character of the epidemic is a better guide even than the clinical character of the case. The true influenza epidemic is of an explosive character, which was early remarked upon. Sir Thomas Watson wrote, in 1833: "On April 3 I saw the first two cases that I did see of the influenza; all London was smitten with it on that and the following day." Figure 4 illustrates this explosive character in a school epidemic reported on by Dr. Copeman.2 A similar explosive epidemic may be witnessed in a day school. In 1890, for example, half the boys of Chesterfield Grammar School were attacked by influenza on the morning of Monday, January 27.
High attack-rates are very common, and in certain houses I have known the attack rate reach 95 per cent. The diagram gives some of these for various years.
There seems to be little or no correspondence between the height of the attack rate in an influenza epidemic and the prevalence of complications, such as pneumonia and otitis media. T1e pneumonia and otitis media are in fact secondary epidemics which may or may not occur. Thus, in 1890,' on the training ship "Shaftesbury " 52 per cent. of the boys were attacked with influenza in eight days, but no case of pneumonia occurred. The following April, 1891, there was another epidemic; only 25 per cent. were attacked, but there were five cases of pneumonia. Dr. Lempriere has said that true influenza is beyond the control of the school medical officer, but that this ought not to apply to that most persistent endemic condition, P.U.O.
We must now ask ourselves if there is any immunity to be obtained against influenza; does, for example, a previous attack, or the use of vaccine, imply immunity? In the great epidemics of 1918 and 1919 there seemed to be evid6nee that a previous attack did confer some immunity against one or more of the subsequent waves of infection. Thus, at King's College School, Cambridge,4 where 100 per cent. of the boys were attacked by the epidemic in July, 1918, none were considered that partial and temporary immunity is conferred by an attack of febricula against influenza, and by influenza against febricula. I am interested to know if he still holds this opinion, for in recent years it has seemed to me that no immunity is conferred by attack, but rather the reverse. In several epidemics recently there has been a tendency to a second attack only three or four weeks after the first; nearly 50 per cent. of the boys in one house had definite second attacks in the same term in one epidemic which I investigated in February-March, 1925. Here is the experience of a preparatory school of fifty-eight boys. In the Christmas term of 1924, 52 per cent. of the boys were attacked with influenza. In the Christmas holidays and the following Lent term twenty of those thirty who had heen attacked in the Christmas term were again attacked by influenza; whilst of the twenty-eight who had escaped in the Christmas term, 14 or 50 percent. were attacked, so that the figures are against immunity being conferred by the first attack.
There is pretty general agreement that true epidemic influenza cannot be prevented by vaccines, but there is considerable difference of opinion as to whether the common or feverish cold, P.U.O., or febricula can be prevented], and whether the incidence of complications such as pneumonia and otitis media can be diminished.
As to the efficacy of vaccines in the prevention of influenza or febricula in public schools, there is some little publishel evidence of a somewhat conflicting character, Dr. Lempriere's' distinctly favourable observations at Haileybury and Dr. Attlee's,2 at Eton, which are much less so. By the kindness of Dr. Graham Forbes, I have seen the summary of the evidence produced by a questionnaire sent out by the Medical Officers of Schools Association. In one or two epidemics with the assistance of my colleagues, Dr. Griffith and Dr. Scott, I have in two schools tried out special vaccines made from strains of organisms actually found at the schools in recent outbreaks. The evidence is conflicting and I think entirely inconclusive. One thing must, however, be remembered: the scales are weighted against vaccines by the fact that boys specially prone to influenza and colds are more likely to be vaccinated than boys who do not suffer from colds. In answering the questionnaire thirteen medical officers thought that vaccines did good and thirteen others considered them of little or no value. Strangely varying opinions were expressed. One medical officer, for example, says: " Cases of catarrh are fewer than in previous years. I believe the inoculations have done much good." Whereas another says: " No inoculations-only thirty-eight out of school, average, four: if the whole school had been inoculated the low incidence would have been attributed to this. I do not consider prophylactic procedure justified by the figures." One observer considers that "vaccines are useless in the presence of chronic nasal trouble"; whereas another observer states that he has "particularly noted good results from vaccines in adenoid cases." On the question of the prevention of complications in one epidemic, I had the opportunity of observing in the Lent term of 1927, a school of 450 boys in which there were 163 cases of influenza (an attack rate of 36 per cent.) and fifteen cases of pneumonia, five (i.e., all those which were typed) of which were due to Type I pneumococcus, whilst the attack-rate of the inioculated (32 per cent. of the total population had been inoculated with various stock vaccines) and of the uninoculated (68 per cent.) was almost exactly the same. None of the boys, however, who developed pneumonia had been inoculated. In November, 1927, 71 per cent. of the boys of this school were given a speeial vaccine3 prepared in the Ministry's Pathological Laboratory, containing pneumococcus Types I and II, and although an outbreak of influenza occurred in the Lent term of 1928 with almost the same attack-rate as in 1927 (36 per cent.) no cases of pneumonia occurred. But the uninoculated 132 boys not only had a slightly lower attack-rate for influenza (23 per cent.) than the 319 inoculated boys, whose attack-rate was 30 per cent. (boys only inoculated once omitted), but they also like the uninoculated had no cases of pneumonia. In another school in the same term, where 90 per cent. of the total population had been vaccinated with a special vaccine of Pfeiffer's bacillus with pneumococcus Types I and II, prepared in the Ministry of Health Laboratory from strains similar to those found in the previous year's epidemic, and administered in the previous November by the school medical officers, there was an almost complete absence of complications, but that had been true also of two previous epidemics, in one of which stock vaccine had been used for 56 per cent. of the total population, and also in much more severe previous epidemics of which we had no information as to the vaccinal condition. My own feeling with regard to vaccine against influenza and febricula is that the question is still entirely open, but if it is determined to recommend prophylactic inoculation against influenza, colds and their sequele, it is important that the course of vaccines should be given before the epidemic prevalence begins, preferably in November. This means that the injections should be given at school, and this requires a good deal of rearrangement of time tables, but my experience is that if the injections be left to the Christmas holidays they are as a rule deferred to the period of epidemic prevalence which usually begins about the 14th to 21st January. Bacteriological Findings. Drs. Griffith and Scott have examined many nasopharyngeal and tonsillar swaps taken by me in school epidemics. At one school, " Y," epidemics in four years were studied, the findings being set out in the following table: Previous to the 1927 investigation a vaccine (Pfeiffer's bacillus with Pneumococcus I and II) prepared at the request of the school authorities in the Ministry's Pathological Laboratory had been given in November, 1926, i.e., before the epidemic season began, to 90 per cent. of the boys.
It is interesting to note that at " X " in the Lent term, 1927, when some fifteen cases of pneumonia occurred, in every case (5) in which the pneumococcus was typed, the type found was Type I. Type I is sometimes termed the " pneumococcus of youth." PROPHYLAXIS, OTHER THAN VACCINES, AGAINST INFLUENZA. I am convinced that a more intensive prophylaxis against influenza and epidemic catarrh at the beginning of each Lent term (i.e., during January and February) would well repay school authorities. Apart from the experience of most schools and all other experience, the Edison Company's Charts, by Dr. D. K. Brundage,7 show admirably the periods of maximum incidence in January and February when it seems that our chief efforts should be made. I recommend a special letter to parents and a special form of certificate for the Lent term. I have not seen any health certificate that mentions influenza or feverish cold, and I suggest that the Lent term certificate might be printed on red paper to distinguish it, and should include a statement that the boy had not had a severe or feverish cold for a week prior to the day of return. I have seen three striking examples of the mischief that boys can do by returning to school prematurely after influenza. Here is one: One of two brothers contracted mild influenza at home in London on January 13, 1925; the boy travelled by the ordinary school train on January 16 in a compartment with seven other boys and had dinner in the dining car. The seven boys in his compartment (four belonging to his own house) and the boy who sat next to him in the dining car fell ill with influenza on the 18th or 19th. His brother, who may have been infected at home, became ill on January 17. The boys of the house to which this boy belonged almost all suffered severely from influenza, the attack-rate being 95 per cent., and many of the inmates had two attacks. The attack-rate in this house was by far the highest of any house in the school.
Temperature Taking.
I see no reason why the temperature of all boys should not be taken for the first three weeks of the Lent term, as is done in so many preparatory and girls' schools. Girls are certainly no less susceptible than boys, as is proved by evidence from co-education schools and from orphanages, etc., where boys and girls are under the same roof. Most of the evidence, including the Edison Company's experience before quoted, is, I think, that females are slightly more susceptible, yet the girls' schools appear to escape more lightly than the boys' do. This is, no doubt, largely because girls usually sleep in cubicles, and the girls' schools are, as a rule, of more modern design than boys' schools, and partly because girls are more under control than boys, but it is also, I believe, very largely due to the practice of taking every girl's temperature every night and morning for the first three weeks of term and to the immediate isolation of any girl with a slight pyrexia. Why a scientific procedure like taking a temperature should be regarded as " coddling" or " fussing" I cannot say.
Isolationt of Slight Pyrexia.
The immediate isolation of any severe catarrh, or slight pyrexia, occurring within the first three weeks of term is of great importance.
Early School. I am strongly of opinion that there should be no work before breakfast, during January, February and probably March, though I should have no objection to a short sprint in the open air.
Not only are boys' resiptances I believe at a lower level before breakfast (admittedly a point difficult of demonstration) but the heating of the classrooms is usually at an even lower ebb, a point which can often be easily shown. I have seen classrooms which started the day at 36°F. Nasal Douching and Sprays.
Much previous experience with the meningococcus has rendered me sceptical as to whether good results follow the use of nasal douches or sprays. I have, however, met one schoolhouse in which their use appeared to be successful, and Dr. O'Brien2 has expressed " a considerable amount of faith " in the power of an antiseptic oily spray to give a reasonable amount of protection. Gargling I regard as a harmless procedure in catarrhal conditions, and possibly useful in tonsillitis, but I should not recommend any formofnasal douche or spray as a routine measure for healthy boys; nasal drill " is less objectionable, but I am not enamoured of it. Baths. It seems probable that a proper skin reaction is one of our greatest defensive mechanisms against chill, and I strongly urge, with this end in view, that all hot baths or hot showers should be followed by cold showers. The Scotch douche (alternating hot and cold showers) might be well worth a trial as a prophylactic measure, especially for well-known susceptibles, and artificial sunlight might be well worth a trial for such boys as are known for their liability to colds.
Diet. It appears to me important that in the Lent term fresh fruit, particularly oranges, or fresh vegetables such as salads, watercress, etc., should be taken daily.
PREVENTION OF INFECTION. This is my main theme. Where does infection usually take place? There can be no doubt that by far the majority of infections take place in the dormitories. I have investigated the possibility of infection in classrooms, dininghalls, chapels, etc. In comparing incidence in badly ventilated classrooms with that in better classrooms, I found that the attack-rate in the poor classrooms was 38 per cent., in the good 32 pei cent., but as the younger boys were, as a rule, in the poor classrooms, and the older classes in the better ones, the age-distribution may have accounted for this difference, although it is not always the younger ages which suffer most heavily in influenza epidemics in schools.
In an epidemic which I investigated some years ago, in a great public school, most of the infectionapparently occurred in common rooms which were used alike for meals, for preparation of work, and for the accommodation of convalescents from influenza; the windows of these rooms could be opened for a few inches-conditions which not unnaturally caused disastrous results although the sleeping accommodation, was admirable and on the cubicle system.
INFECTION IN SLEEPING QUARTERS.
But I am convinced that the main body of infection is conveyed in sleeping quarters. Where else do the infecting boy and the recipient of infection maintain close proximity for as long as the ten hours they spend in the dormitory? Again, the movement of air is less than during the day owing to the cessation of movement and the shut doors, and, unless the ventilation is really efficient, pockets of stagnant air form (particularly in corners).
Many boys sleep open-mouthed, the nasal filter is short circuited, and the recipient receives the droplets of secretion containing the infection, particularly when sprayed by cough or sneeze, through the open mouth. The way to minimize this infection is of course to keep the beds far apart with efficient cross ventilation.
One of the things which have struck me in public and private boys' schools is the comparative crowding of beds which I have frequently encountered. The Royal Commission on Barracks which reported in 1861 insisted that there should be a distance of 3 ft. between the edges of beds; 60 square ft. floor space and 600 cubic ft. per bed.
The Board of Education in 1914 in issuing their Building Regulations' for Secondary Schools, laid down the principle that there should be a space of at least 1"I Cd. 7535." Stationery Office. 160O4 3 ft. between beds, a floor area of not less than 65 square ft. and an air space of 700 cubic ft. for each occupant; that ventilation must be adequate and that it is very desirable that a through current of air should be provided by arranging the windows on opposite sides of the room. Dr. Dukes' lays down the standard of 800 cubic ft. Nevertheless in my experience it is quite an exception to find 3 ft. space between beds. I have found, for example, six beds in 27 ft. of vvall space, and this in dormitories which were not cross ventilated, and I have found dormitories ventilating into each other and even into classrooms; dormitories with fifteen beds only 1 ft. 4 ins. between beds with 52 square ft. of floor space. In these crowded rooms, direct bacteriological evidence of cross infection with haemolytic streptococcus was found, reminding one of the cross infection with meningococcus which one used to find in an overcrowded barrack room.2
In the bed plan [shown] of a certain public school dormitory showing the grouping of cases of influenza (attack-rate 50 per cent.), it may be coincidence, but the beds are less than 2 ft 6 in. apart, ventilation is " end" and not " cross," and there is much " dead space." In a dormitory from another school [plan shown], beds are 22 ins. to 18 ins. apart, the ventilation -is poor, total floor space only 48 square ft. per bed, the effective floor space less. Eleven of the fifteen boys were swabbed, and five of the eleven were carrying hamolytic streptococcus, a carrier-rate (non-contact) of 45 per cent.
TONSILLITIS. I have investigated persistent epidemics of sore throat in three schools. In one the condition seemed due to non-hoemolytic streptococci, and there was a possible connexion with some sanitary defects; the infection at least cleared up immediately these conditions were rectified.
In the other two the infection was due to haemolytic streptococci. In one of these schools it was a long series of " dropping" cases of scarlet fever that caused attention to be drawn to the infection, in the other the tonsillitis was the feature of the cases which attracted attention and there was only one sporadic case of scarlet fever, although many of the patients with tonsillitis carried strains of hbTmolytic streptococci which were serologically identified by Drs. Griffith and Scott with strains obtained from cases of scarlet fever. In one term nearly all the cases examined carried a haemolytic streptococcus identical with a strain isolated in New York by Dochez; this strain is associated with scarlet fever but not, as far as is known, with it in epidemic form. It seemed possible at the school where the dropping cases of scarlet fever occurred that we were seeing a pbenomenon (" the warning rise.") rather similar to that seen in cerebro-spinal fever' (and possibly in diphtheria), i.e., that when the carrier-rate (i.e., the carrier epidemic) reaches a certain height (i.e., 20 to 30 per cent.) clinical cases may occur.
In this school thorough "spacing out" of beds was carried out, together with improvement of the ventilation of the dormitories, and since then, no more cases have occurred, six months having now elapsed (fig. 5 ).
The observations were, however, too fragmentary for this to be anything but a surmise.
This infection with haemolytic streptococci was in one or two instances I think definitely due to unsatisfactory conditions (overcrowding and poor ventilation) in sleeping quarters. In connexion with tonsillitis the question of milk must be raised. I have only dealt with three samples of public school milk and all were definitely dirty and bacteriologically bad. Other evidence seemed to show that the milk was not responsible for the tonsillitis, but apart from this, I should not feel happy as a school medical officer unless either pasteurized or Grade A milk were in use. Pasteurization is best done on delivery at the school premises, as at Dartmouth. I trust that medical officers of schools will forgive me if I suggest that there are great opportunities for interesting epidemiological study still unexplored in public schools. I suggest as examples:
(a) The epidemiology and bacteriology of otitis media in relation to influenza and febricula.
(b) Relative sickness-rates of boys'and girls' schools and of day and boarding schools. (c) Relative incidence of droplet infections upon children whose tonsils have been enucleated and whose adenoids have been removed, compared with children who have not been operated upon.
The adoption or recommendation of some uniform system of medical records by the Association of School Medical Officers would be of great service. I hope that Association will renew its activities, which have been so helpful to me in preparing this paper, and keep before its members their paramount duty of devoting as much time and thought to the preservation of health in schools as they do to the care and treatment of the sick pupils. I urge, too, that the modern boy or girl is, and should be treated as, an intelligent being, and encouraged to take an interest and pride in keeping fit. This can be attained without fussing or coddling; public opinion nowhere has greater influence than in schools, and it should be formed to regard the training of the body against infection as being as manly an aim as its training to achieve athletic success or to endure fatigue.
In the following summary of my points I advance them not as "conclusions," or as proved by my observations, but merely for convenience:
(1) " Droplet " infections are responsible for at least 80 per cent. of all sickness in our public schools. There is a well marked " danger period," i.e., the first two months of the Lent term.
(2) It is probable that no imnmunity to influenza or febricula is conferred by previous attack, and evidence of the protective value of vaccines is inconclusive.
There is, however, slight evidence that some protection may be afforded against complications, particularly pneumonia; the subject deserves more systematic study.
Vaccines, if given, should be administered well before the beginning of the danger period, probably best in November.
(3) Intensive prophylaxis during the first half of the Lent term would probably amply repay the trouble. It should include-(a) Special efforts to prevent boys returning to school after the Christmas holidays infected with influenza or febricula.
(b) Temperature-taking for three weeks. (c) Immediate isolation of all pyrexias and catarrhs. (d) No work before breakfast for at least the first six weeks of the term.
(e) All hot baths and showers taken during the day or after games to be followed by cold showers.
(f) Prevention of chill in watching matches, sports, etc.
(g) Increased provision for drying clothes, uniforms and boots.
(4) Infection mainly takes place in sleeping quarters, and proper spacing out of beds and thorough ' cross" ventilation in dormitories are of paramount importance.
No school authority has done its duty to its pupils unless it has provided dormitory accommodation sufficient to allow of at least 3 ft. clear space between the edges of beds, and thorough and through ventilation. Until these essential wants are met, the provision of properly sited, amply spaced and " cross " ventilated dormitories should take precedence of all other building requirements.
(5) Milk should be pasteurized.
Discussion.-Dr. S. MONCKTON COPEMAN (President) said that Dr. Glover's paper would undoubtedly give rise to considerable discussion. Not having had much personal experience of school work, he had been surprised to learn that no fewer than 80 per cent. of all cases of illness were due to " droplet" infections rather than to ordinarily recognized infectious diseases. It was somewhat difficult to follow Dr. Glover's explanations of the comparatively small incidence of the usual infectious diseases of childhood-such as diphtheria, scarlet fever and measles-in preparatory and public schools, and in public elementary schools and training ships respectively. For whereas in the case of the public schools Dr. Glover regarded the low level of infection as due to the fact that care was taken in the home surroundings to avoid exposure to infection; in the case of public elementary schools and training ships he Surgeon Coinmander S. F. DUDLEY said that increase in droplet infection since the war was not shown in naval statistics. Even if it was possible it was doubtful if it would be wise to prevent all droplet infection. Schools taught the individual how to combat bacterial attacks in after life. In many infections resistance to attack was gained without symptoms, by the inhalation of subinfective doses of infective material. Halliday had shown this process of autovaccination to occur even in measles. The ideal would be to produce this immunity by the correct amount of contact. In our present state of knowledge this was hopeless, and where sanitation and nutrition were average there was little to show that isolation, artificial vaccines, special diets, douches or other " placebos," had any appreciable effect on the incidence of the minor droplet infections. He would therefore support Dr. Glover's appeal that we should concentrate on the factor that undoubtedly had a beneficial effect on lowering the morbidity of many infections. This factor was increase of space, especially in sleeping quarters. One example would suffice to illustrate the importance of dormitories. In a school where boarders and day boys associated closely during the day the morbidity during three years had been 30 per cent. among the former boys for diphtheria and scarlatina (combined), while not a single day boyhad contracted either of these infections.
Unfortunately, certain types of influenza and the minor non-specific droplet infections seemed to spread alnlost as easily in a crowded classroom as in a dormitory. He was, however, convinced that the most hopeful method of reducing all infections in schools was to concentrate on increasing the wall space of the sleeping quarters and diminishing the He found by the use of spotmaps of dormitories, class-rooms and house day-rooms, that infection more usually occurred in the latter rooms and not in the dormitories. In measles and influenza when infection was explosive the dormitories seemed equally responsible with the classand day-rooms, but njot in other infections. He attributed this to the size of the rooms and good bed-spacing. There was four times the space per boy in the dormitories as in the classand day-rooms, and the dormitories were built like hospital wards with outside sanitation and both cross and end-to-end ventilation directly from the outer air.
He had not tried mass vaccines for P.U.O., but had done so for influenza in October, 1918 and February, 1920 , using a vaccine of various strains of Pfeiffer only. On the first occasion with 73 per cent. of the boys protected no influenza appeared, and the same thing' happened in 1920 when 92 per cent. were protected, though influenza was prevalent around and several cases occurred among the staff and servants, few of whom were protected. The results of the first inoculation were reported in the Lancet, January, 1919. He did not consider mass inoculation practicable in a large school. To be effective it must be done during term, and the necessary disorganization of games and routine, and the difficulty of getting so large a number of templeratures taken efficiently, prohibited its employment except as an emergency measure.
He agreed with Dr. Glover in regard to the other means of prophylaxis. Intensive prophylaxis had been carried out at Christ's Hospital for some years on all the lines mentioned except the taking of temperatures, and though the mass results so far were not marked there was some improvement especially in the numnber of cases of P.U.O.; he hoped for further improvement though agreeing with Commander Dudley that a very great reduction might not be wise even if it were possible.
The measures he personally employed were: (1) Lectures on personal hygiene; (2) rules of health posted in all dormitories; (3) nasal drill in dormitories night and morning; (4) supervision of changing after games, etc. (this varies much in different houses); (5) followup dental inspection; (6) close inspection of milk supply (the school has its own herd);
(7) close supervision of bathers as well as of swimming bath, with the exclusion till clear of all cases of septic trouble, grazes, and especially otitis and otorrhcea. The provision of proper bathing caps for all old ear cases; (8) close supervision of dietary.
Professor M. GREENWOOD said he agreed with Surgeon Commander Dudley that so long as a herd continued to receive healthy non-immunes, it was not likely that any regulations, however good in themselves, would eliminate minor epidemic diseases.
With regard to the immunizing effect of a previous attack of influenza in school populations, a good deal of information would be found in the sixth chapter of the Ministry of Health's Report on the Pandemic of 1918-19. The experiences of different schools were so widely discrepant that it seemned necessary to believe that different strains of organism differed widely in their powers of stimulating the production of antibodies. Thus, at Eton, only 7 4 per cent. of the boys attacked in the summer were again attacked in the auturn of 1918, while 47X8 per cent. of the boys who had been attacked in the suinmer were attacked in the autumnn. The corresponding figures for Harrow were 32 per cent. and 76X 1 per cent., and for Clifton 13 6 per cent. and 34-3 per cent.; on the other hand, at Haileybury the attack-rates were practically equal in the two classes-22 -8 per cent. and 21 8 per cent. The practical conclusion seemed to be that only by a lucky accid.nt could we derive much advantage from inoculation. On the whole, post-pandemic experience of artificial immunization against respiratory infections had not been encouraging. Professor Topley's Manchester experiment was very instructive in this connexion.
Captain W. DALRYMPLE-CHAMPNEYS said that the illustrations which he proposed to give had been mostly obtained during an investigation, the results of which had 11ot as yet been published, lately carried out by himself at certain public schools.
(1) The first factor which he would emphasize in the spread of naso-pharyngeal epidemics in these schools was one which had already been dealt with by Dr. Glover, namely, overcrowding in dormitories. This was rather common in the schools he had visited. 
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Probably the most important dimension, from the point of view of epidemics, was wall space, but it was very frequently neglected, even when the floor space and air space per bed were fairly satisfactory.
The use of cubicles was effective in preventing the spread of infection, but only if the partitions were of sufficient height, and if cross-ventilation was secured by a window in every cubicle. He knew of two schools in which the cubicle partitions were only about 3 ft. 6 in. in height. This was worse than useless, as such partitions merely prevented free circulation of air without preventing the spread of droplet infections.
(2) Secondly, overcrowding in the school sanatorium had an important bearing upon the incidence of secondary infections, such as pneumonia and otitis media. This defect also was common at the schools he had visited. The Voluntary Hospitals Commission had laid down the following standards for the main wards (not infectioni wards) of general hospitals:- 
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After careful consideration he suggested the following minimum standards for space per bed in the large (i.e., not observation) wards of school sanatoria: Wall space, 8 ft.; distance between beds, 5 ft. 6 in.; floor space, 100 sq. ft.; air space (allowing 10 ft. in height), 1,000 c. ft.
He suggested that for cases of infectious or respiratory disease the space per bed should be largely increased or even doubled.
(3) His third point was the waste of space due to bad planning in dormitories or wards, e.g., by unnecessary doors, or windows, or by their faulty disposition. This resulted in crowding beds into groups, which facilitated the spread of droplet infection.
(4) Lastly, he would draw attention to the neglect to space out the beds during epidemics. This practice had been observed by him not only at the public schools, but at all types of institutions for children. In many institutions in order to save labour some wards or dormitories were kept empty, whilst others were overfilled. He had recently observed a striking example of this in a Guardians' Home for Girls. This home was admirably kept and the children well cared for, but at the time of his visit, though nearly half the children had been removed to hospital suffering from diphtheria, the remainder were crowded into some of the dormitories, whilst other dormitories were empty. This horme had nominal accomnmodation for forty children, but at the time there were only twenty-nine on the roll, eleven of whom were in hospital with diphtheria. The average space per bed in the occupied dormitories was as follows:-Wall space, 4 ft. 6 in.; floor space, 35-40 sq. ft.; air space, 315-400 c. ft. Dr. J. TERTIUS CLARKE aslked if Dr. Glover could offer any explanation of the fact that, though throat infections were almost the commonest cause of invalidity in the public schools, and though it was claimed that infected throats were the portal of entry of the virus of rheumatic fever, yet that disease was almost unknown in these schools.
Dr. LEWIS G. GLOVER suggested that the Ministry of Health should organize, through the school doctors, an investigation into the use of vaccines as a prophylactic for colds. He would emphasize the following points: (1) That there were several different formule on the market; (2) That the doses of the vaccine varied considerably; (3) That the interval between the doses prescribed was also a very variable quantity.
Many of the failures seemed to be due to the vaccine not being administered early enough; one or two doses should be given in the summer, to protect against autumn colds.
Dr. GLOVER (in reply) said he was greatly obliged to Surgeon Commander Dudley for his powerful support and the convincing evidence of the day boy's immunity at Greenwich, a striking confirmation of the theory that infection usually took place in dormitories. The admirable charts which Dr. Friend had distributed of the dormitories at Christ's Hospital, with their ample spacing of beds, their 1,000 cubic feet of space per bed, and their perfect cross ventilation, fully explained why, at this school, infection took place mostly in the overcrowded day rooms rather than in such almost ideal dormitories.
He was quite unable to give the answer to the question propounded by Dr. J. Tertius Clarke. The absence of rheumatic fever in public schools, despite the prevalence of tonsillitis, was a remarkable phenomenon, and if an explanation could be found, it would add greatly to our understanding of the etiology of acute rheumatism. Shaw had pointed out that the great reduction of rheumatic fever incidence in the Navy had not been accompanied by any reduction in the tonsillitis attack-rate.
